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ABSTRACT 


The invention relates to an intervertebrae implant compris- 
ing two side walls (1, 2) arranged at a distance to each other, 
a front wall (3) connecting the same at their one end, a back 
wall (4) connecting the same at their opposite other end, and 
one opening each on the base and cover part extending at 
right angles to the afore-mentioned walls. The invention also 
comprises al least one element (60, 61) provided for in the 
space (5) enclosed by the above walls, which element has a 
surface pointing towards the base or cover part and can be 
moved back and forth between a first final position in which 
said surface projects at least partly outwards beyond the base 
or cover part and a second final position in which the surface 
does not project beyond the base or cover part. 

20 Claims, 5 Drawing Sheets 
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INTERVERTEBRAL IMPLANT The adjustable inward and outward displacement of the 

teeth allows for an individual adjustment to the prevailing an 

The invention relates to an intervertebrae implant com- atomic shape of the end plates of the vertrebrae. Moreover, 

prising two spaced side walls, a front wall connecting the the spacing of the vertebrae can be controlled by adjustment 

side walls at one end thereof, a back wall connecting the side 5 0 f this displacement of the teeth. 

walls at their other end and corresponding apertures in the Further features and advantages of the invention will be 

bottom and top face lying transversely to the afore- apparent from the description of embodiments with refer- 

menlioned walls. e nee to the Figures. In the Figures: 

Such an implant is inserted after removal of an interver- FIG. 1 is a perspective view of a first embodiment of a 

tebral disk for stabilizing the intervertebral region until bone n . t . , ■ i . • i j j 

, •! f l • eiij • . .l « 4 io intervertebrae implant in exploded representation: 

material which is filled in at the same time has grown to an * . .j . c • r L * \ i 

osseous connection and strengthening. . U F1G - 2 ,s * Slde v,ew of a P 0 " 100 of the s P inal 001111110 

An intervertebrae implant is disclosed in DE 195 29 605 w * ^ le rvertebrae implant; 

C2. The implant comprises two hook-shaped portions ini- FIG 3 shows a detai1 of nG - 2 on an enlarged scale; 

liaUy bent back into a cavity which are moved out into an FIG 4 B a l0 P view of lhe intervertebrae implant; 

engagement position by screwing-in a screw having a 15 FIG. 5 is a side view of the intervertebrae implant; 

wedge-shaped portion after inserting the implant in-between FIG - 6 ^ a front view ° f tne intervertebrae implant; 

two vertebrae. It is a disadvantage of this apparatus that the FIG. 7 shows a section through the intervertebrae 

gripper arms cannot be brought back into their retracted implant along line IV — IV in FIG. 6, whereby the teeth are 

position, whereby the surgeon cannot change the position of in retracted position; 

the implant after having once extended the grippers. 20 FIG. 8 shows a section through the intervertebrae 

The DE 195 49 426 C2 discloses an intervertebrae implant along line IV— IV of FIG. 6, whereby the teeth are 

implant wherein two terminal portions of a hollow body are in projecting position; 

moved from an initially redressed position into an extended FIG. 9 shows a section corresponding to FIG. 7 of a 

position by insertion of a screw having a truncated conical second embodiment; and 

portion. Teeth provided at the outer faces engage the adja- 25 FIG. 10 shows a section corresponding to FIG. 8 of the 

cent vertebrae in the extended position of the implant. There second embodiment. 

is the same drawback that the teeth, after initial extension As best shown in the FIGS. 1 and 4 to 6 the implant 

and engagement with the adjacent vertebrae, cannot be comprises a first side wall 1, a second side wall 2 spaced 

retracted for replacement or readjustment. . from the first side wall and a front wall 3 connecting the two 

From U.S. Pat. No. 5,522,899 an intervertebrae implant 30 side walls 1, 2 at their one end as well as a back wall 4 

is known. This implant comprises a lower part being formed opposite to the front wall for connecting the two side walls 

of a rectangular-shaped bottom with two side walls extend- at their opposite other ends. As best shown in FIG. 1 the 

ing therefrom at right angles, the side walls being ' bottom and top faces are open so that the four walls define 

rectangular-shaped and having in their middle region, a cavity 5 having an open bottom and an open top. As best 

respectively, a projecting tongue extending away from the 35 seen in FIG, 5 the two side walls 1 and 2 have a plurality of 

bottom. Further, an upper part is provided having a corre- apertures 6 which are preferably diamond-shaped and dis- 

sponding rectangular-shaped bottom and two side walls tributed over the side wall surfaces. 

extending therefrom to the lower part at right angles, each As best shown in the FIGS. 1 and 6 to 8 respective 

having a portion for accomodating the tongues of the lower coaxial bores 7, T are provided in the front wall 3 and in the 

part. The sides of the bottoms facing each other, 40 back wall 4 in the middle between the side walls. The center 

respectively, are wedge-segment-shaped and have such a 8 of the bores 7, T is equally spaced from the upper and 

size that between the bottoms facing each other a free space lower edges 9, 9' of the implant and therefore at the center 

is formed. In this free space two wedges are provided having of the front and back wall, respectively. The bores 7, 7' have 

their basis opposite to each other and comprising bores a first portion 10 with a first bore diameter adjacent to the 

being concentric to each other. The bore of the first wedge 45 outside of the front and back wall, respectively, and a 

is without a thread and serves as guidance for a screw, following second portion 11 which opens into the cavity 5 

whereas the bore of the second wedge comprises an internal and which has a second bore diameter which is slightly less 

thread which corresponds to the thread of the screw. than the first bore diameter. The second portion 11 thereby 

The length of the screw is selected so as to be passed defines a shoulder, 

through the first wedge and to be screwed in the second part 50 Each side wall 1, 2 comprises bores 12, 13, and 12', 13', 

if both wedges are in their position having the largest respectively, disposed about centric between the front and 

distance, in which said two wedge-shaped elements are back wall and spaced from the upper and lower free edges 

positioned in their smallest distance to each other. By 9, 9' of the implant, whereby corresponding opposite bores 

rotating the screw the second wedge is pulled in direction to 12, 12' and 13, 13', respectively, of the side walls 1, 2 are 

the first wedge so as to enlarge the distance of the two 55 coaxial. 

wedge-shaped elements. As a result thereof the free end of As best seen in the FIGS. 1 and 7 and 8 a threaded 
the screw comes out from the second wedge. Since the screw spindle 15 is inserted into the pair of coaxial bores 7, 7'. The 
itself is not guided in its positions with respect to the other threaded spindle 5 has a first end 16 and an opposite second 
elements, the movement of the two parts relative to the other end 17. Between the first end 16 and the second end 17 there 
elements is also not predetermined in a force-locking or 60 is a first threaded portion 18 extending from a point some- 
form -locking manner, respectively. what spaced from the first end 16 to almost the center 20 of 

It is the object of the invention to provide an improved the threaded spindle and a second threaded portion 19 

intervertebrae implant of the initially described kind. extending from a point somewhat spaced from the second 

This object is achieved by an intervertebrae implant as end 17 to almost the center 20 of the threaded spindle. The 

defined in claim 1. 65 thread pitch of the first threaded portion 18 is opposite to the 

Further embodiments of the invention are defined in the thread pitch of the second threaded portion 19. A first 

subclaims. hexagon bead 21 and a second hexagon head 22 are formed 
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adjacent to the first end 16 and to the second end 17 of the with a rectangular contour. In longitudinal direction between 
threaded spindle, respectively. the front wall and the back wall 3, 4, viewed in the center 

As shown in particular in the FIGS. 6 to 8 each end 16, each element comprises a U-shaped slit 67 extending par- 
17 of the threaded spindle 15 is non-rotationaily inserted allel to the front wall and back wall 3, respectively and 
into a corresponding beanng member (or bearing journal) 5 perpendicular to the surface of the element, the bottom of 
25, 26 which itself is rotationally supported in a correspond- which is directed to the lower side of the element The 
ing one of the bores 7, 7' and has its outer face flush with the surfaces comprise teeth 68 disposed on the contour of a 
respective one of the front and back walls. Each bearing square, respectively, as shown in particular in FIG 1 and 
member 25, 26 is formed as a part having a first cylindrical FIG. 4. A substantially circular depression 69 is disposed 
portion 27, 27' with a first outer diameter and a following 10 between the teeth such that the teeth arranged on the contour 
cylindrical section 29, 29' with a second outer diameter of a square form a ring of teeth. 

which is greater than the first outer diameter. The second In the middle between front wall and back wall 3 4 a pin 

portion 29, 29' thereby forms an annular collar projecting 70, 71 extending parallel to the front wall and the back wall 
beyond the first portion 27, 27'. The diameters of the first and is extending in a predetermined distance from the bottom 
second portions are chosen so as to enable the bearing 15 face and the top face, respectively, which pin is secured on 
members 25, 26 to be pushed into the respective bore 7, 7 the opposite side walls. The diameter of the pins 70, 71 is 
of the front or back wall whereby the collar of the bearing slightly smaller than the diameter of the U-shaped slit 67 As 
member formed by the second portion rests on the shoulder shown in the Figures the pin is located in the U-shaped slit 
of the bore 7, 7* when pushed in. The first portion 27, 27 of 70, 71 and forms a guidance for the movable elements and 
the bearing member 25 and 26, respectively, comprises a 20 simultaneously with its bottom a stop for limitation of the 
hexagon bore 34 or 34', respectively, extending from the end outward movement of the elements. The arrangement of the 
of the cylindrical portion 27, 27 opposite to the second pin 70, 71 and the depth of the U-shaped slits 70 71 are 
portion 29, 29' into the ulterior of the cylindrical portion 27, matched to each other such that the maximum heights of the 
27 and having a depth corresponding to the size of the outward movement of the respective element over the bot- 
terminal portion 21, 22 of the threaded spindle 15 for fitting 25 torn face and top face is determined by the relative position 
the terminal portions 21, 22 of the threaded spindle 15 of the pin and the depth of the slits, 
thereinto. A coaxial hexagon bore 38, 38' extends from the The dimensions of the wedge members 45 46 the 

opposite end of each beanng member 25, 26 towards the first threaded portions 18, 19, the spindle 15 and the engagement 
portion 27, 27 for engagement with a hexagon screw driver. members 60, 61, as well as the pitch of the threads is selected 
Thus, the surgeon can approach and adjust the implant from 30 so as to allow the engagement members 60, 61 to be 
b0t a Si u 6S * u displaced from a first position shown in FIG. 7 in which the 

As best shown m the FIGS. 1, 7 and 8 a corresponding teeth are located beneath the edge 9, 9', and a second 
wedge member 45 and 46 is provided on each threaded position, which is shown in FIG. 8, in which the teeth project 
portion 18, 19 of the threaded spindle 15. Each wedge over the respective edge 9, 9' of the implant 
member 45, 46 is defined by a front face 47, 47' and a back 35 The implant is manufactured from a physically compat- 
tace 48, 48' both having a rectangular cross-section and ible material such as titanium. 

extending parallel to each other and perpendicular to the axis In operation first the wedge members 45, 46 are brought 

of the spindle, whereby the front face 47, 47' has a smaller into the position shown in FIG. 7, wherein the back faces 48 
cross-section than the back face 48, 48\ The front face is are in contact with the inner sides of the front and back wall 
connected to the back face by two opposite trapezoidal side 40 3, 4 of the implant facing the cavity 5, by rotating the 
faces 49, 49' and a respective top and bottom face 51, 51' and threaded spindle 5 using a hexagon screw driver. This causes 
52 52 , respectively, of rectangular cross-section to form a each engagement member 60, 61 to take up its lowermost 
we ^f* position wherein the teeth 68 do not project beyond the edge 

The wedge member 45 comprises a threaded bore 45 of the implant. The implant can therefore easily be inserted 
extending through the center of the front and back faces and 45 into the area between the vertebrae and there is no risk of 
having an internal thread corresponding to the external injuring the soft parts of the end plates of the vertebrae After 
thread of the threaded portion 18 of the threaded spindle 15. having correctly positioned the implant between the verte- 
Lricewise, the wedge member 46 comprises a threaded bore brae the two wedge members 45, 46 are moved towards each 
55 extending through the center of the front and back faces other by rotating the threaded spindle 15 using a hexagon 
and having an internal thread corresponding to the external 50 screw driver, whereby the wedged, mutually inclined sur- 
thread of the threaded portion 19 of the threaded spindle 15. faces exert a force onto the oblique surfaces 63, 64 and 63' 
rne wedge members 45 and 46 are screwed onto the 64' of the corresponding engagement members to raise the 
corresponding threaded portion 18 and 19 of the threaded same until the teeth 68 project beyond the edge of the 
spindle 15, respectively, in such a position that their corre- implant to thereby clutch the vertebrae, as particularly 
spending top faces 51, 51' and bottom faces 52, 52' incline 55 shown in FIG. 2.and FIG. 3. The lifting movement of the 
towards each other. engagement members 60, 61 is limited by the stop formed 

A corresponding element 60, 61, respectively, is placed by the rods 70, 71 to the lift shown in FIG. 8 whereby the 
between the mutually inclined top faces 51, 51' and mutually teeth 68 of the corresponding engagement member project 
inclined bottom faces 52, 52', respectively, which will be beyond the edge of the implant. 

referred to as wedge faces, of the wedge members 45, 46, 60 The transmission of the rotation of the tool through the 
which element is formed at its lower side facing the wedge threaded spindle and the wedge members allows for a 
members in form of a roof gable with two mutually inclined precise adjustment of the lift of the engagement members 
sloping surfaces 63, 64 and 63', 64', respectively. The angle and for an individual adaptation of the implant to the 
of inclination of the surfaces 63, 64, and 63', 64', anatomic shape of the end plates of the vertebrae of the 
respectively, corresponds to the wedge angle of the wedge 65 individual patient. 

members. Each engagement member 60, 61 comprises, on By forming the stop of the engagement members 60, 61 

its side facing away from the threaded spindle 15, a surface as rods 70, 71 engaging the cylinder-segment -shaped recess 
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67 the engagement members 60, 61 are rotatably supported 
around the corresponding rod 70, 71 in their uppermost 
position. This provides for an automatic centering of the 
engagement members whereby the surface having the teeth 

68 follows the anatomic shape of the corresponding end 5 
plate of the vertrebrae. The threaded spindle prevents the 
engagement members from becoming loose by ihem selves. 
The engagement members 60, 61 can be retracted only by 
backward rotation using the tool whereby the pressure 
exerted by the vertebrae onto the engagement members 10 
forces the same into the cavity 5 of the implant. This releases 
the teeth from the end plate of the vertebra. 

In the first embodiments shown in FIGS. 1 to 8 the two 
wedge members with their wedge angles and the two 
elements to be pushed out with their wedge faces and angles, 15 
engaging therewith, respectively, are matched to each other 
such that the elements to be pushed out are always aligned 
parallel to the bottom face and the top face. This embodi- 
ment is suitable to be employed every time when the 
operation is carried through from the ventral side, since the 2 o 
distance of adjacing vertebrae is larger on the ventral side 
than on the dorsal side. The embodiment shown in FIGS. 9 
and 10 is provided in particular for such cases where the 
element shall be inserted between two adjacent vertebrae 
from the back. For the further description parts which 2 s 
correspond to each other are indicated with the same refer- 
ence numeral as in the first embodiment. 

In the embodiment the side walls are rectangular-shaped 
with the consequence that the bottom and top faces extend 
parallel to each other. As shown in FIG. 9 the wedge 30 
members 45, 46 are in the initial position in a position where 
they are retracted until the stop with respect to the front wall 
and the back wall, respectively. The elements 60 and 61 are 
thereby arranged within the cavity enclosed by the side walls 
and the front and back wall so as to allow insertion of the 35 
cuboid the height of which is equal to the height of the gap 
between adjacent vertebrae at its narrowest position. 

Different from the first embodiment the two spindle 
portions 18', 19' to have not only threads the direction of 
which is opposite to each other, but also the thread pitches 40 
of the two portions are different in addition. As shown in 
FIG. 10 the thread pitch of the portion 19' is predetermined 
to be larger than the thread pitch of the portion 18' to such 
an extent that in the abutting position shown in FIG. 10 
where the pins 70, 71 fit closely to the bottom of the 45 
U-shaped slits, the elements 60, 61 form a wedge angle 
against each other with their surfaces which results from the 
wedge member 45 due to the larger thread pitch of the 
portion 19' covering a larger distance than the wedge mem- 
ber 46 when rotating the spindle, 50 

Thereby it is achieved that the intervertebrae implant 
being inserted in the above-described manner in the state 
shown in FIG. 9 can be brought in the inserted state into the 
extended position shown in FIG. 10 such that the two 
elements 60 and 61 are extended corresponding to the 55 
inclination of the gap between the two adjacent vertebrae 
and fit to the two vertebrae. By this it is not necessary that 
the spindle is rotated until the elements reach their stop at the 
pin 70, 71, respectively. It is also possible to select inter- 
mediate positions. 50 

Modifications of the apparatus are possible. For example, 
peaks or any other surface structure allowing an engagement 
with bone material can be provided in place of the teeth 68. 

What is claimed is: 

1. An intervertebrae implant comprising: 65 
two spaced side walls, 

a front wall connecting the side walls at one end thereof, 
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a back wall connecting the side walls at their other end, 
the walls defining a corresponding space within the walls, 
a bottom face, 
a top face, 

each face extending transversely to said walls, 
at least one member disposed within the space defined by 
said walls, said member having a surface oriented 
toward one of the bottom face or the top face, and 
an adjusting element, which is supported in the front wall 
and the back wall, and which cooperates with the 
member such that the member is reciprocally movable 
between a first end position wherein the surface does 
not project beyond the bottom face or the top face and 
a second end position wherein the surface at least 
partially projects outwardly beyond the bottom face or 
the top face. 

2. An intervertebrae implant according to claim 1, further 
comprising two members. 

3. An intervertebrae implant according to claim 1, further 
comprising a threaded spindle, and 

wherein the adjusting element comprises two wedge 
members, 

the spindle having two ends and two portions with oppo- 
site thread pitch and being provided in the space, one 
end of the threaded spindle being rotationally supported 
in the front wall and the other end being rotationally 
supported in the back wall, and 

wherein the two wedge members are supported within the 
space in such a manner that, upon rotation of the 
threaded spindle in one direction, a distance between 
the wedge members decreases and, upon rotation of the 
threaded spindle in an opposite direction, the distance 
between the wedge members increases, 

and said wedge members operate to move the element. 

4. An intervertebrae implant according to claim 3, 
wherein the member comprises two inclined surfaces on a 
side opposite to said surface and wherein the wedge mem- 
bers engage the inclined surfaces. 

5. An intervertebrae implant according to claim 3, 
wherein each wedge member provides a different wedge 
angle. 

6. An intervertebrae implant according to claim 3, 
wherein each portion of said spindle has a different thread 
pitch. 

7. An intervertebrae implant according to claim 1, 
wherein the surface of the member comprises teeth, thereby 
in use providing for penetration into an adjacent bone 
material. 

8. An intervertebrae implant according to claim 1, further 
comprising a stop that limits the outward movement of the 
member. 

9. An intervertebrae implant according to claim 8, 
wherein the stop comprises a pin supported in the side walls 
and extending substantially parallel to the front wall and the 
back wall. 

10. An intervertebrae implant according to claims 1, 
wherein the shape of each of the side walls is substantially 
trapezoidal to provide a truncated wedge-shaped body. 

11. An intervertebrae implant according to claim 1, 
wherein the member is positioned in the second end position 
in a manner such that said surface is inclined with respect to 
the bottom face or the top face. 

12. An intervertebrae implant comprising: 
two spaced side walls, 

a front wall connecting the side walls at one end thereof, 
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a back wall connecting the side walls al their other end, end of the threaded spindle being rotationally supported 

the walls defining a corresponding space within the walls, in the front wall and the other end being rotationally 

a bottom face, supported in the back wall, and 

a too face wherein the two wedge members are supported within the 

' i * j n 5 space in such a manner that, upon rotation of the 

each face extending transversely to said walls, £ . . j- . _ , . _ 

& J threaded spindle in one direction, a distance between 

at least one member disposed within the space defined by ^ members decrease s and, upon rotation of the 

said walls, said member having a surface onented ^ ^ ^ me distance 

toward one of the bottom face or the top face, ^ ^ ^ ^ we(Jge 

an adjusting element, which is supported in the front wall 10 members operate t0 move the element. 

and the back wall and which cooperates with the ^ M intervertebrae { lant according t0 claim 14, 

member such that the member is reciprocally movable wherein ^ member cq ^ surfaces 0Q a 

between a first end position wherein the surface does ,. r , f u a „ „ tU * „«^o ™>rv, 

not project beyond the bottom face or the top face and * lde °PP° slte }° sald su f" ' and wherein the wedge mem - 

a second end position wherein the surface at least « bers engage the inclined surfaces. 

partially projects outwardly beyond the bottom face or 16 - An intervertebrae implant according to claim 14, 

the top face- and wherein each wedge member provides a different wedge 

a stop that limits the outward movement of the member; an ?!f' . . ... .- , , • 

v . . , ., 17. An intervertebrae implant according to claun 14, 

wherein the stop comprises a pin supported m the side M wherein each fon ofsaid indle bas a differen , , hread 

walls and extendmg substantially parallel to the front 

wall and the back wall; ^ ^ interV ertebrae implant according to claim 12, 

wherein said member further comprises a U-shaped slit w hercin the surface of the member comprises teeth, thereby 

extending transversely to said surface, said slit coop- in use providing for penetration into an adjacent bone 

erating with said pin to limit the outward movement of 2 s material. 

the member. 19 ^ intervertebrae implant according to claims 12, 

13. An intervertebrae implant according to claim 12, wherein the shape of each of the side walls is substantially 
further comprising two members. trapezoidal to provide a truncated wedge-shaped body. 

14. An intervertebrae implant according to claim 12, 2Q M i nterverte brae implant according to claim 12, 
further comprising a threaded spindle, and 30 wherein the me mber is positioned in the second end position 

wherein the adjusting element comprises two wedge m a manner such that said surface is inclined with respect to 

members, the bottom face or the top face. 

the spindle having two ends and two portions with oppo- 
site thread pitch and being provided in the space, one ***** 
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